Renal and cardiovascular response to nonhypotensive sepsis in a large animal model with peritonitis.
We studied the functional effects of intraperitoneal sepsis on systemic hemodynamics in general, and on renal function in particular, in sheep in whom bacterial peritonitis was induced by cecal perforation. In the first group of seven sheep (group 1) fluid was administered throughout the period of sepsis to maintain pulmonary capillary wedge pressure as close to presepsis values as possible. These sheep exhibited hemodynamic changes known to be associated with sepsis in man: increased cardiac output and decreased systemic vascular resistance. In a second group of seven sheep (group 2) fluid intake was restricted; compared with group 1, these sheep demonstrated a smaller increase in cardiac output that did not persist and that was associated with an increase in the systemic vascular resistance during the septic period. Plasma renin levels increased fivefold in group 2 but were unchanged in group 1. Serial renal biopsies during the septic period revealed that all sheep had evidence of tubular cell damage on electron microscopy: cell swelling, loss of the microvillous brush border, and cell necrosis. Both groups of sheep also demonstrated marked tubular proteinuria similar to that found in humans with generalized sepsis. Despite this, sheep in group 1 exhibited no functional renal changes: creatinine clearance levels rose slightly from control values, urine concentrating ability was unimpaired, and fractional excretion of sodium increased appropriately in response to a sodium load. In contrast, group 2 sheep exhibited a fall in creatinine clearance levels but fractional sodium excretion did not fall as would have been expected were renal function entirely normal. The results suggest that generalized "hyperdynamic" sepsis induces tubular cell damage and tubular proteinuria by an unknown mechanism. However, this does not necessarily produce renal impairment since the glomerular filtration rate does not fall unless volume contraction is also allowed to occur.